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(57) [Si^] 

ffi©eftj'h«JiSK:f?^=&^^ S c i JSr L icgSitfflJjDX. i» 
tHUSSl 9<!:Oia{C»mffi€rEnJnir5Ci(Cj:-,r. 




■f V T ^fiigK -r ^ i*©l^ 2 ^ftiP^S i ?r ^. 
C i *!|$» if S X u h P :^ U Sf-^ 3^ >i®. 
[f93}ai3] ^>;c< ife±fB^'^>l!t•|^^©B^'7gg|5fcJ:^>• 
4 C i =&!^gti r 1 * few 2 6ClB«l©x U if h 

mt^T)i^:i>. mw^ 
>ast. 

icmvf^^mi^^tc c b ?rism t rz>m^-m i ^. 4 s 

■C©C>-m*>©^«cl3l8©xH' \-'ajK^V'<m.'<^iy 
M, 

— TC^-C* -5 C i *i^S5:i T SfSj}?3S2 «:l2i!t©x u i7 

f5r^^=^ »SJcaiffl©i»^a 6 K:St8©xu5' h 
[ 9 ] ±ia ^ >**f455JjS»KSff * ») . ±1 
* >&iHffl©Si:*:S 6 (CiBi!c©x u 5' h n X u >^ ^ 

si-{ ^>m*^§n>im i ^-e* 9 s-c©i,»-rn*i©^{cgBts 



(2) !RFia¥7- 1 6 1 322 
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nn^mi o«ciBtg©s^'f^>b'-Aiis. 

10 tlriliSCCfcl^r. ±sB'f;i->igitc. ^mtmi^ttl^^ 

*4 i -r S 9 K IBSg© J. u ^7 h a u W ^ W 3^ > 

[^|g©i**ffl^c|ftaj] 

20 [000 1 ] 

SaS. :Ff§ft;t/;^>5:i'©Sl«£=&jSWkO-C'^ 
[0002] 

[fi£*©SJ15] t3:C«t>«:, xui' f-nx^^'u-fM'f*^ 
(OT. ESP :^->iSiBSsB) ©lftfPMS«Cot,> 
30 -C. 02?:fflt^-C|ftBg-r^. 

[0 00 3 ] sr. ^fr4^?S3 0=&, ->y>t?3 1^rt' 
•C^S!+ 1- U 3 2 KlilA-r ^. a^©i^©iifeS 

-f f7 3 2 <!:j>t|fiimffi3 3 <b©^«:S[k Vom 
ESEnttl-r ■£ <!: . + f-^ y 3 2 StSSTs ->t^ 

-ffi?iS3 4«5smti{cj:o-c?^-^?Si)5:-s. cne.i^m 

WMitV^l^—V ^'jV (Rayleiqh limit) tmtti 

•c. |£*SL.fc'^y'i;A*St»»Tii/3>^©ti6i^/i;FS 
14*;^ 3 5 4. ^UfcSt/I^?8EjS3 4 ccifiiitt:ii)c»#ct 

-C. iS^h^iS 3 4 (cMM-r ■2.^5fS^;</X 3 5 -p y T 

{C. ll2 + i'fc*vy3 7<!:;^+v-3 8^ci'?r5ijtL 
T. S^««:{if-A|im^4 0«C^AS*a2.. C©E 

BE«:iSi,»©3!^!^li-C, 4 2. 4 3!5:t'©SS*>7-{CJ: 

50 -yxmbmi^sti. ig«^©^#fSP'^is*>tis. 
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[0 0 0 4] ^xcc. ESP-r3r>ag<Dfie*j£fflWiu 

h)im9^ti^o ccom^i^v. m^Mom^oyfs. 
<ffli^e>n. ^^cc;^#j^^^s (mtf5oo,oo 

4-3 6 2 2-^^2:$g(D FKM^^^^ hJ\^^m^^>(Om 

[0005] ESP^ :t>i!i(DS)ff/^Jl(i^MSS<*;^^ 
W (BHD) 'Y:^>^Si®<Hr^-S:0^ a)'Y:tWk^CD 

D'{:t>Mtm^J:^tC^X^^^o ESP '^:t>m(iCm 
115 7^. (1 9 8 5^) ^6 7 5a:J&^6^6 7 9MtC 

-<:t>hn^-iS?j amr^m:z^^$>^ (c. m. White 

house et. al. "E lectrospray I nterface for Liq 
uid Chromatoqraphs and Mass Spectrometers" Ana 
liticalChemistrv, Vol. 57. (1985) 675-^ 
6 7 9) (^2^^j2) „ 

[0 006] 30 

imMf)m^LJ:^tr^t^m]±^<Dj:^cc. esp 
-itiy^M^^^^^n^frnt^^K}. ESP -{^lymf)^ 
^^^t*:r^^„ Mtc. c(DESP-r:t>i!^^mt>r. 

[0 007]— r.'i'n»^j:<^f;prSi4;^xa^^'Y 

mom. w :f > fcr- A rf^-it 3'^ ^»3^j:*^ ^ fc, 
[0 008] ^^>f:t>tr-ACc0cji5r'^-5»>f5f so 



«FifW7- 16 1322 
4 

>®^^ ^ CO-^ U -i:? A ^ > T ;U rf > :t > OjBcffi O 
[0 00 9 ] CCDJz^CC. iga^-CCDiC^. 'r^^V:^ 

[0010] *^^6i±ai<DlilI€:^9i'r^fca?>^c^c$ 

«f^cc^i$-t±^>E sp^:t>isi. cn^fflc^/cmm 

[0 0 1 1 ] 

^{b^ffiiit-^=^i'yT;^f;:^cD«*&^g^^cj:^fc. cn^ 

[0 0 12] CCC. >r:t>W*4<f:^'r VT)tf;^i^|g 

^ > -^T ;b n > i -r -S^^ffiti:*^ X COSa ^ > O 

[0 0 13] ^LT. ±i2<DESP-f:f>?i^.=&a^-f:f 
>tr-AKgccStgT5Citc<i:.*?. _bt2(Dlg^. ^ 

*^c^3:-&a^rgtt;^x©-Y^>tr-AtCcfcO. ^ 
3S»Kf4<D»)lfflSI^<Dft]X. i+?I'J^^ci'^?f^o 1$ 

±IB^r£14^'X(7:)>f^>t'-ACCj:D. f*^4affiCc 
f^#L/cSiaoi§^.*»PX"^, m^ilSftl^^fflOKffii* 

«^tf^» $6CC. K^-r:t>0^b-A^3»£^<*K 

[0014] 

^«:-^:t>1^^l4^•r-5ESP-Y5^>ia;g^{^CC<bt). ^ 
^3 (a) . (b) ^m^^XWmrh. 



(4) 

5 

[0 0 1 5] as (a) ^tESP^:tlymS0<O±t^m 

ar -5. + ^ »; 5 4 w^iis-c. ^\tf^mm . 

mr^Ctt. t'^V5 4(D5fe«€:^l^/'cE SP-r 
:t>iS5 O^J:C>^?*aJ«l 0^*^§g5 8F«9«:Atl/c 

c <br*-s. 5 9 \mw^^>*m<o^xm(Dmmm^ 

[0 0 1 6] +i'';T:^7:^6 0«. li)^^^^ 

^i'f^';5 4 5feffia5cDlS:AS^S3 
(b) 0C7i^b/c (03 (b) X\tii^^-1^^^c9is\^fci)^. 

si:"r4>PDr^)^) o +i'yr:^':^6 0«^-i-f'5'; 

5 4 5«S35P6Scm$n/c^tm^te^5 6<h®^b-c. m 

[0 0 1 7] S£3fcCDESP'^:t>® (02) r{i. -Y:^ 30 

**?&s®fiiar * -s/ciC). >5;^ 3 1 -^o«A^A#r 

i;5 4 0cSOiiis?>-5>J:^^«jStcL-Ci5^. >(^:f 
5 4?5S^aT^<D^I»<^/cJS«). ^^'}TiJ':^^^^\^n 

[0 0 1 8] co^cfc^tcur. E sP:&^fci:o. K 

T. COE SP-Y:t>^!^^ll^-r^>t^--A^gCD-i':t 
[0 0 19] b/c:Oi-:>r. ^T. ^^^&®:T^t4:^?X 



#ia¥7- 16 1322 
6 

^&C. W^(J^^^)^l. (Ga) 'Y:t>^fflCi}^cf»^«: 

[0 02 0] */c. K«cD^>r5r>tr-A^-y:-<:r 
>r:t>ccJ:teJbr*^24fffc]Si>cDr. ^^^>1:^-A 

[0 02 1 ] C©<fc^CC. ±SB<DK*. 
SS^f£t4;tf;:^OE S P-<:t>i!I{c<i:0. 1#cc. ^Sf* 

[0 02 2] 

l:&ii«»KSr'*^ESP-/:t>aS («T, O-ESP 
[0 02 3] ^*r. ^i- VT;<7;^3CC«ffig^;t77.^ 

ffl(,^/Co ^/c. +^oci^ip$n/c^^>t^*4^i4cc^» 

CD^S^iF^S*5*^0 . 1 mmr >t^l4 1 (ctm^thr 

f£g-c. ^o-cs^nm^cit^i^c^ -r:t>tt?4ti4o 

1 1 {mttmmx^ k> . i^mmt^n i 2 7&>6iSA$n 

1 3«i^ipffli oo^ms^r^*:). ?^iSi iSA 
^. ^:i->1vt*4ti4*5J:0'?^|f 1 07&i+^J®aoc«/c 
tircB*,#.t?>'>oi/::^l 4^H(;5. 
[0 02 4] ^'f^')T:^::^3X^^mmt^>^ 1 S** 

^-V'';T:^/::^SS(ffiai 77;r»e>S(Ul$n^o ISti^^^-t-'J 
T:^X^AK!FO^t6^r*»9. =^1- yT;^XjS&aiPl 
7OPa^0;ActCi/cJs?>. ^■i-UT:^:^»ABfCC«^|^ 



s^mf)^^^^^^^ com. ^•^vr:^y^3tm^ 

^ b-^ V mTjk^r) ^J^tf^'^o 2 UiO - E S PifiWL 
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[ 0 0 2 6 } >f ^>nn<o^mm^m^^ ^ ^yy'n:^ 
>'^v:^2 5^*^cLTii^#wt/c«^ST*-s. 

fi^a*B$;!:>^t?^5o $/c. 04 (b) -e(i, 

$-a:S>^W:?'2 5^■Y:^->«f4^i4tc^^^^C:f, $6 

CC, -ecDigOfC^-f' llT*ry;ffi©^^V::^2 7^g:##^t:t 20 

[0027] ±iE**S{aiT(i. :t>*tf4<DM^b^ffiji 

^^^^SSTfi^^jO^^Srt^il^fe^'&o 114 (c) J3:-ecDW 

0 . ^^aJ+i 1 0 tc 0 J ^ :t >*ff4ti 4 cr);5*';&5Stt 6 

[0 0 2 8] (*Jf6Cft|2) 05tt, 01CC^L/c*:^B3 30 

- A <!: 1^ r 5 -li c <i: or # :t >HS^> W 

(S IMS) Jg^T'^-S. 8 ni*lfe?9(CJ:-SO - ES 

p. 8 2(3:^ltaLmiS. 8 3 3J)5— :t>fcr-A. 8 4 

^fc8?)(DSiau>X. 8 6»>r:t>fcf-A2g:^T^/c 
i^>CDlllS]^. 8 7 8 8 tC^g$n/c5«*4-C$> 

0. 1^8 7?&^6SJcm$nJ^ci::X'Y:t>8 9(3:. Il^X-f 

[0029] 0-ESP8 l^^e>ftUi$n/c^W^:t> 40 
mmu>:^8 5CCctO. :^«fP»48 7±triESI0 . 

>tr-A*0 - F I BilBT) „ CCDB#<7)iii^'/^>m 

T. ^2-3fiTii^mSiEffiS'r^o/c, 
[0030] C(DO - F I B^ffi-^rSiSS*0*^ 

F I B^St^fcii^tCttSJLr. «^tFf®ffi*iJft2fiTii? 50 
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<. -ecDflfe. Fe. Cr. Ni^i^ 3 >*<D:p^S57C: 

[0 03 1 ] («56FII3 ) *||fi£C?!l3 *ffeW(cC& 
^^gf$T;l'=3>^fflC^}^cESP^:t>i®*^iSL/cF I 

[0 03 2]CC"C«. Si«:>x>rA<D«l2rtSO— 

[0 03 3] -ecr. i!i3S'7'r>^^c:j&^n-5>-y 3>'^ 

6nfc^Sffif^^^'W^X^^CD^^@Blf(C. Ar - F I B€ 

ftSS*or»rS^fl^^L.r. Sl^Ofco 06«. >^y:i> 
'^xy>ffi<D-6ptcF I B^M«urt^^«^=&iz:ftWcc 

^nL/c0r A r - F I B 1 0 0 CD^CC J: ^ . — 
i2l30^iKj5 Mm. gg$$^5MniCDt&»?v:i 0 l^W^m^. 
SBESOBtS (*gff57=C<DffiiJffi) F I "^Wmc^-y 

10 2«lllJliaS. 1 0 313:^2 BffiJ^. 104 

(3:^31112^. 1 0 5 (3:^ 1 mmmm. i o e (3:112 
mwmm. 1 0 7 ^xmrn^m^x^ o . s 1 i2ig 1 0 

2i^2ieSl 0 335)i^?tx. 1^213^1 03il^3 

iB^i 0 4;?)^±Tccgii$nri^eci?j^^gi^r^^. 

® 112^1 0 2i||21S^l 0 3 it^PalOSfii^ 1 0 5 
im2ffiJ6gl 0 3CcagL. ^^CC. CCD$I5^^i£AL/r 
il^L/c1ll^^07tC.T^-r. 07*^6. ^,^S105© 
±M*^¥ar^cli/c«?). ^2iSiai 0 30-SP (A.^J 

;:)50iKS^cDB,«=^.(c}gabrc^5Ci75)5a^-e#. ceo 

(Om^^^ 1 C'X/^(D 1 OffiB^rCD«^^'^/^•>r XjCOO^r 
m 0 5cr)3jiiH{t>^P-lrX(^mc^giE^Sfib/Co 

[0 0 3 4] F I BO ^ :t>mf)^tf 2^(DJ:^ 

mxrj:i.^fcit. F 1 BMWfcJ:-:,r-^:t>fi3&J|*f4tc« 
SL'TffiSrBlco^^ecrci(3:3!:j:<. ^/t. i*f4tc 
^iB? tux mm WiJS ^«>/c6^5C<!:t?:cl>o 

[003 5] (jus«^4 ) TmnmAx^t. mwmm^ 
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^«<^>i^--A{fcu. m^mm^mw^m (tem) mm 

[0 036] *^ff!lCC43C:f ^ N -ESP ^ ^>m\t. 

[0 0 37] JWT. ^n^coim^m^mt. ^-r. s lo 

f4l 30(CN - F I B 1 3 2«:j:-:,r1tiacoje§J^?v:i 3 

1. \ 3 \' ^Bf&L. m-ofcM^^ 10 nmCOmf^ 
(Omi 3 3^TEM^nt'ri>. TEMSS^(C4t5C:r^ll 
mUmt. 9zBni 3 5(D:S'lSn?*$. Ga- LM 

I S^fflt^/cGa- F I BCCjToTTEMfS^^^f'P^l/ 

TEUWi^ti^X^tiitf^'ofc^ l^tc. 1f>:/;l/;5>^GaAsO 
iS^, Ga- F 1 B-C^K-tSl^l^^ff^bJc^i-r^ 

MI4U/cGa}<r5lf>::^;l/rtrifiteWtfcSK:35:0. Ga 20 

^W^-r-SiOct'CDf^^CD^cC^TEMiSfifl 3 30 
f'f ^^tT ^Ci^-C^. TEM^*4133 I^O®/JvXR5 
1 3 4^j%m'r^Ci:?(;5'Ct/c. 

[0038] ti^. :^ms^mA'v\mw^^^m\.^tc 

-c, mCJ:'^rjiit^^i)m^tifc. 30 
[0 039 ] (||*fe«^5 ) *RJfet?}5 rii. ^3®^ 1 -t? 
7]^L/c:$:|fe?3(C^)^ao - E S P*F I BKgCC^igL. 
>f :t>31&^3g6r>i^ctjjC«a^tfTS^^gL. O - E S P 

> (Si) ««CCBTSSK^'r:t>tr-AM*f^m\ 

[0 04 0] -<:f>ff5*f^mSJ£lT031^9r^5, ^ 
SiS«J:CCffMLfcif&jS®SiO,CD±CC#iKSSi 

ji^etS?i*/Co cQ:>m<omm^Bsm<o'^mt3 o o 

arnX30 0/im. 0 . 2 m mT^^^ o^M^^t 40 
>br-A(£iT. O - F I B6BSiS)CDft]iIx^.jl.+li5 
0 keV. tr-AiSSJif^O .2 ^/mCD^frr. ±13^1^ 
B^pSiUCDtf^as^a^^ir^CCO- F I B^^S$ 
If. K'-XSl X 1 0^'/cm'<^>f:e->ffiA^L:rco ^ 
^>aA^^. COSiSS^l 2 OO'C. 2B#Fa(D^j5!I; 

a^?f-:./c. mmm^k. o - f i BaA«g«>&^«i3B^iis 

(SiO,) Cc^fbLrt^^ci^Fi^-r^rci?)^:. 

Ctf)^^ffir>it. 50 
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[004 1 ] ^xfc. &»mfmjiscicm-t^M(o-ijm^7n 
3rc„ siS«tRccjf5«o/c$esitBSio,(D±tc# 

ii. iS$0.2Mm, 5 0 0 /imx5 0 0 amTife^. 
C<D#SSSiBm^tC. *^?«CC^^O - ESP^ffl 

tc«5c??L. ^iHSSfl^ar^K'-'ASttfccfc-^O .1 amr 

^> tr- AoaA^c.^ 0 s 1 o, cc J: o ra ^ 

n/cjl$0.2Mm. li21$^5am<Z)Si(5[>T'Y'7>F;^>^ 

^iiSio,o[)±&cfigs^-if/c#igB^siiiJco -fib 

[0042] ±MEl^rti(D:ffm'b. ^^BM<00 -ESP 

[0 043] (^wi 6 ) mommmnmyimt or . 

<!:^5r^^F I Bmmx^^. >f ^>iStO-:/?«Ga® 

SPr^'B. ^fc. iJy^mi^mU. ^yiy'yly (Si 
H.) i^7.t^=^^tJ)l^^^)V^>^:7s'Tly (W (CO) 

^^JB^T^/tfl!)tc(S. SiH^^^Ab-^-^O - F I 
B^rMStT^Cir. li»4ffi±K:SiO,^7=i^i>>'3> 

[0 044] ri^;^ h-r?J<t>>'3>llCD{^^^ 

oTSsS:;?-^^, ^orsftK-r^. m^iAO\t. i^vri 
>sfeJI5cJ^R^^n/crJ^ sl^cD>'^'^. p 1 4 4 ( 5 0 m 
mU) ipp>'^^\^fc3 Mmx i 0 ixmommmi^x. m 

m,mcSiH,i:f:^^miii^'^rj:t^f^O - F I B^MM 
SiO^fSlAliJf^^Lfc. SiH.:^7;:^iStBOf? 
±. O - F I BffgftCDi^ji:?^. W (CO).;^';^^^Hi^ 
•l±rjr;C)^6Ga- F I B^^2SH±. m^OWy'^tyiy 3 

>mmi 42^mfS.u. ^a?>jg^Lr*ji»/cT^i/5/N'5r 
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fd&mm 1 4 1 CDtfe3»ft^il3-<^/cd?){C. /^• y F 1 4 4 

[0046] im^mi) ^^m^i\^. mt^^yzy 

*fl9ti/cXU:j7 hC3X:7'U^^^:f>aS (felT. Xe- 10 

[0 047] S2<30¥^»7=>'^''< ^ »; - 

ULS I<DJ:^r:. #ffi5&i^^^ccig|g;^j:f">'NV:^fC-:pli 

[0 04 8] L3^pL. Se*OGa- F I BMS^tCcfc-SX 

[0 04 9] :^mmmi^fr^rXe- ESP^JitSUfc 
fcWhm^^s Xe- F I BMI*^Cj:OX>'>* ;;d?J: 30 

>^ur^*^5^srab'5o SI oii^®^^!^* 

^gOTOKffiar^^o 15 0«'/^>2^. 15 1« 
:t>b'-ABSJMl 5 ll.LX'oXm^^tltcX^ - F I 

BtB#. 1 5 5 . 1 5 5' ^y>tyrS;**^l 5 8tc 

MA-jgai7!>i-c#^„ 40 
[0050] ^ ^:^m(ommmtm 3 i d-c, 

/Co ?K»Xe53:x5 ^^.^JtSSr. giWU^tCcfc-oTB 

^?ti/c?g^^^J:0 ESP^- Krmgi^n^o 

Xe^ESP-^:-F-C-Y:f>]KaiL//c^!l&^. cn^rCC 
[0 05 1 ] JUT. *5IB3tCfi^^Xe- ESPOF I B 50 



1#iB¥7- 16 1322 
12 

f^-^jcjgig?n€>t^';::j>ULS ir^^o si i 

{ a ) i*. '5 J^^^ 1 8 0aMa>ie)® 18 1. 1 8 1 ' (C 
(3:. 1 8 2 t^m^^irc^^fc^iiC. 12.^ l 8 1 . 1 

8 1 ' tf^m^^i&c Lrc^/Co ccomm i 8 2 =€:^*t 

iTuOXe- F 1 B 1 8 3^^!gj<fc9^^irc^Mi^{C^S 

!B!i 8 2^Fi^.*r^. c(ono:>mm\s2\tmmmi II 

mCDt^J^r^o/t, Xe- F I B 1 8 SOtr-A^rjS^ 

mm \ 8 2*^S^Mi^^^Sb/c. $^1 0»Pb1(D 
KjHCCctor. 015 (b) CDJ:^tc, |iSf4^ffl{3:F I 

BrnMi^c^^mmu 1 8 4 1^^^^ ^<d(d. ±M^mm 
1 8 2(3:^^«:ig^*'c#. legg 1 8 1 > 18 1' r^<om 

[0 05 2] COF I B3?)^:^tt:^'X(D— ar^-SXe 
^^>^$>^fci^. F I BMiftcJ:^i**4^fficDr^^{i 

^r^cti>v^. ^^mm'i^mmm^F i Bccj:^a 

J: ^ (c-r c i (c ^>f«Jffl-c# ^ o 

[0 0 5 3] mmm 1 :^?^e> 7 ts:. :^mm<D^'i5»(om^^rj: 
b/c^^g. cco^r^^a^^&^effen-SF I B^fijfflb/c 

[0054] 

[SSO®«^cCl5^BJ] 

mi] ^^m^m^x.u^va:^':f\y^m'<^>mo:> 



(8) 
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f^fficOISWiar * 0 . ( a ) «S*:fl^ ( b ) 5 J 

^ e -7 'j 5tffl§PO r ^ ^ . 

moimm (a) , (b) . (c) ^TFL/ca-c^^o 

[115] ^^^CC^^fSftm^J^U^' hnx^U-^^^Y 

[117] mm>( :^>\::-Avmcinfcmm^(Dmm(DW: 

[Hi 0] *^BSK:{i^5?g<*+-fey>jiv^^ hpx>''u 

[®11] (a) Ci*^?gcc<^^Sim'Y^>e-A^fl9 



i-^^>un 3 

4->r:i->tm« 5 

6-"i^-i' t'^y 7 

8--^^^ 9 

10-?&iP« 1 

i2-^mm&n 13 

14-/^;l/:r 15 

16. 16' - J'^Jl:/ 1 7 
WD 

18-^J^^ 19 

2 0-#migS 2 1 

2 5-/N'>r:/ 2 6 

2 7 ••+1' »;r;^;^«A>'W:/ 2 s 

3 0-li»4?mS 3 1 
3 2 • + i'b-^i; 3 3 



1 



10 



20 



30 



40 



34 
3 6 

3 8 

4 1 

5 0 
SIS 

5 2- 
54- 
5 6" 

5 8- 

6 0- 
6 2- 
6 4- 

8 2 
A 
84 

8 6 
88 

9 0 
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3 5 -:^r£t4**x 

3 7"^2 4^i-b*^»; 

4 0-'t'-A^m^ 

4 2. 4 3-*^^f<> 
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